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In the. d i r e c t  hydrogenation o f  coal both donor hydrogen and molecular hydrogen play 
important ro les .  T h i s  report describes some s tud ie s  which were made on a number o f  model 
s t ruc tu res  thought t o  be present  i n  coal,  i n  o rder  t o  obta in  a b e t t e r  understanding of 
the function o f  these two hydrogen forms i n  the chemistry o f  coal l iquefac t ion .  When d i -  
benzyl i s  pyrolyzed a t  450"C, the  products produced depend upon the hydrogen environment. 
In  the  absence of an ex terna l  source of hydrogen the major products a re  toluene and s t i l -  
bene. In the presence o f  a donor solvent such as  t e t r a l i n  the  only major product i s  
toluene. However, when the  pyro lys i s  i s  ca r r i ed  out  i n  the presence of molecular hydro- 
gen, the major products a r e  toluene, benzene and ethylbenzene. The product d i s t r ibu t ion  
i s  a function o f  hydrogen pressure.  
cons is ten t  with a l l  these r e su l t s .  In this reac t ion  scheme the i n i t i a l  reac t ion  is  the 
thermal cracking of the 6 bond t o  form benzyl r ad ica l s .  The benzyl radical can be s t a -  
b i l ized  by abs t rac t ion  of hydrogen from the donor so lvent  o r  from dibenzyl.  
u l a r  hydrogen the s t a b i l i z a t i o n  reaction produces a hydrogen atom. 
then promote the cracking o f  t h e  a bqnd i n  dibenzyl to  form benzene and ethylbenzene. 
Experiments w i t h  diphenyl give fu r the r  evidence fo r  the presence of hydrogen atoms i n  
these sys terns. 

A simple reaction mechanism i s  proposed which is 

With molec- 
The hydrogen atom can 
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